with required molar ratio (Ce/W = 2:1, 1:1 and 1:2). Excessive urea aqueous solution was then added into the mixed solution, with an urea/(Ce + W) molar ratio being 10:1.
wt.% WO 3 and a Fe-ZSM-5 catalyst with an iron loading of 7 wt.% were prepared as reference materials.
The V 2 O 5 -WO 3 /TiO 2 catalyst with 4.5 wt.% V 2 O 5 and 10 wt.% WO 3 was prepared by conventional impregnation method using NH 4 VO 3 , (NH 4 ) 10 W 12 O 41 , H 2 C 2 O 4 ·2H 2 O as precursors and anatase TiO 2 as support. After impregnation, the excess water was removed in a rotary evaporator at 80 o C. The sample was dried at 100 ºC overnight and then calcined at 550 ºC for 3h in air condition.
The Fe-ZSM-5 catalyst with an iron loading of 7 wt.% was prepared by incipient wetness impregnation method using FeCl 2 ·4H 2 O as precursor and H-ZSM-5 (Si/Al = 25) as support. FeCl 2 ·4H 2 O was firstly dissolved in deionized water and then added to H-ZSM-5 to form a paste. The paste was aged for 24 h at room temperature and dried at 60 ºC overnight. Finally, the sample was calcined in air condition at 550 ºC for 6 h.
Characterizations
The surface areas of the catalysts were obtained from N 2 adsorption/desorption analysis at 77 K using a Quantachrome Quadrasorb SI-MP. Prior to the N 2 physisorption, the catalysts were degassed at 300 showed that the particle size of CeO 2 on the catalyst surface was rather small due to the inhibition of crystallization by W doping. In addition, no WO 3 species was detected at all, which was in well accordance with the XRD results in Fig. 4 .
Normalized NH 3 -SCR activity by BET surface area In order to deduce the main active component in the Ce-W mixed oxide catalyst, we normalized the NO x conversion over the catalysts with different Ce/W molar ratios using BET surface area (see Fig. S3 ). With the increase of Ce/W molar ratio, the normalized NO x conversion showed a monotonic increase, indicating that small CeO 2 crystallite might be the main active component. experiments were carried out.
The NO 2 production during separate NO oxidation reaction over CeO x , WO x and CeWO x are shown in Fig. S4 . The NO 2 production over CeWO x is obviously higher than those over pristine CeO x and WO x in the low temperature range. Many studies have shown that, if the SCR catalyst can oxidize NO to NO 2 in situ, its low temperature SCR activity will be significantly enhanced due to the occurrence of "fast SCR" reaction. S5,S6 Therefore, the synergistic effect of CeO x and WO x could enhance the low temperature activity of CeWO x , by promoting NO oxidation to NO 2 to facilitate the "fast SCR" reaction. The NH 3 oxidation activities of CeO x , WO x and CeWO x are presented in Fig. S5 . (37.2%) calculated by Ce 3+ /(Ce 3+ + Ce 4+ ) is much higher than that on CeO x (7.8%).
The higher Ce 3+ ratio in CeWO x indicates the presence of more surface oxygen vacancies, which will facilitate the adsorption of oxygen species or activate reactants in SCR reaction. The description of Fig. S8 was already shown in the main text.
